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Description 



This application, r I ates_ to_beverages- and -beverage -concentrates f or -preparing" same~~which~a7e~ 
nutritionally supplemented with significant levels of calcium. 

5 Dietary calcium inadequacy may be a contributing cause to osteoporosis, at least for some populations. 
For example, a positive correlation between calcium intake and bone mass has been found across many 
age groups. It has also been suggested that the level of calcium intake early in life directly influences the ^ 
peak bone mass achieved at skeletal maturity. 

During the period of late teenage to young adulthood, it has been found that a significant reduction in 

w dietary calcium intake typically occurs. This is especially true of the female population where reduced 
dietary calcium intake usually happens much earlier in life compared to their male counterparts. Accord- 
ingly, females, as a class, are especially susceptible to a prolonged calcium deficit over their life span. This 
calcium deficit may be one reason for the greater incidence of osteoporosis in postmenopausal women. 
Calcium can be obtained from a variety of dietary sources. The primary sources of calcium are dairy 

75 products, in particular milk. Milk provides a very valuable source of dietary calcium. However, beginning in 
young adulthood and continuing through later life, milk is typically not consumed in sufficient quantities by 
the general population to obtain needed levels of calcium. This may be caused by the unattractiveness of 
milk as a drink for "social occasions". Indeed, it has been found that teenage girls, and especially young 
adult women, generally find milk to be a socially unattractive drink, as well as too caloric and unappealing in 

20 taste. 

To achieve greater consumption of calcium, a more appealing alternative to milk is apparently needed. 
This alternative must be one which is consumed in sufficient quantities to provide nutritionally beneficial 
amounts of calcium. Products which are consumed in great quantities by teenagers and young adults are 
carbonated soft drinks. Unlike milk, soft drinks can be formulated with a variety of flavors generated by 

25 natural flavor oils, flavor extracts and synthetically derived flavor materials. The numerous flavor impres- 
sions possible may be the reason why soft drinks are very attractive to this particular group. Accordingly, 
soft drinks nutritionally supplemented with calcium could be viewed as a potential vehicle for achieving 
greater dietary calcium intake during this critical teenage/young adult period, and throughout life as well. 
Nutritional supplementation of soft drinks, or other non-milk beverages, with significant levels of calcium 

30 is not straight forward. Milk contains, on average, about 0.12% calcium by weight Inclusion of such a high 
level of calcium in a soft drink requires consideration of a number of issues. 

One is making sure that the calcium supplemented drink has desirable taste and mouthfeel qualities. It 
has been found that high levels of calcium can impart significant "chalky" mouthfeel sensations to a soft 
drink. This has been found to be especially true for soft drinks based on high levels of citric acid as the 

35 acidulant In addition, it has been found that high levels of calcium can cause undesirable "biting/burning" 
mouthfeel sensations long after the soft drink is consumed. This "aftertaste" problem is especially true of 
soft drinks based on high levels of phosphoric acid as the acidulant. 

Another potential issue is precipitation of insoluble calcium salts such as calcium citrate and calcium 
phosphate. Stability against precipitation is a very significant problem for beverage concentrates used to 

40 prepare soft drinks because of the very high levels of calcium salt present. However, at even moderate 
concentrations in drinkable beverages, stability against precipitation of insoluble calcium salts can be 
important. 

Another factor which must be considered is the absorbability and bioavailability of the calcium from the 
soft drink. As used herein, "absorbability" refers to the amount of calcium which ends up in the blood 
45 serum. As used herein, "bioavailability" refers to the ability of the calcium to reach the site of bioactivity, 
i.e., bone. Milk is likely to be the standard against which absorbability and bioavailability of calcium from a 
non-milk beverage will be measured. Accordingly, to the extent possible, a calcium supplemented soft drink 
should desirably approach milk in terms of absorbability and bioavailability of calcium. 

50 

BACKGROUND ART 

European Patent application 117,653 to Nakel et al, published September 5, 1984 , discloses beverage 
compositions which comprise specific mixtures of cations (calcium, potassium "and magnesium), as well as * 
55 specific mixtures of acids (citric malic, and phosphoric acid), to provide desirable flavor impressions, in 
particular body, while being stable against precipitation of insoluble salts, in particular, calcium salts. 
Embodiments 2, 4, 5, 7, and 8, disclose beverages containing 0.035 to 0.045% by weight calcium. The 
weight ratios of total acids to calcium for these embodiments range from 13 to 26. 
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Japanese Patent Document 56-97248 to Kawai, published August 5, 1981 , discloses methods for 
manufacturing calcium malate/citrate compositions. These compositions can be made by dissolving more 
than 30% malic acid an d lessJhanJK)% cjtjlc^cldjnjvatet^ 

or calcium carbonate, and then recovering the crystalline precipitate. The weight ratio of total acids to 

5 calcium for practical Examples 1 and 2 appears to be about 3.26. 

Japanese Patent Document 79-08,767 to Kaji et al, published January 23, 1979 , discloses a calcium 
enriched soft drink containing salts of food"organic~acids such as calcium citrate, calcium malate, calcium 
lactate, calcium tartrate, and so on. One such soft drink consists of 3 parts of a mixture of calcium citrate, 
calcium malate, and calcium lactate, 3 parts of a mixture of fruit sugar and invert sugar, 4 parts of a mixture 

ro of orange juice and lemon juice, and 90 parts water. This is believed to calculate out to about 0.66% by 
weight calcium, about 2.4% by weight total acids and a weight ratio of total acids to calcium of about 3.63. 

Japanese Patent Document 59-031710 to Takahara, published February 20, 1984 , discloses a calcium 
supplement drink containing calcium phosphate and/or calcium malate, a sugar alcohol such as sorbitol or 
mannitol, an organic acid such as malic or citric acid, and water. The sugar alcohol appears to be important 

15 in this drink for providing a clear solution. The ratio of calcium phosphate and/or calcium malate to sugar 
alcohol to organic acid can be 1 to 28-99 to 3-7. 

DISCLOSURE OF THE INVENTION 

20 "~~ — 

The present invention relates to beverages, and beverage concentrates for preparing same, which are 
nutritionally supplemented with significant levels of calcium. The beverages of the present invention 
comprise: 

(a) from 0.06 to 0.15% by weight solubilized calcium; 
25 (b) from 0.24 to 1.05% by weight total acids selected from mixtures of citric acid, malic acid and 
phosphoric acid; 

(c) a flavor component which contains no more than 40% fruit juice by weight on a single-strength 
basis; and 

(d) a sweetener other than a sugar alcohol. 

30 For the beverage concentrates of the present invention, the level of solubilized calcium is from 0.2 to 0.75% 
by weight and the level of total acids is from 0.7 to 5.25% by weight. These beverages and beverage 
concentrates are also substantially free of a sugar alcohol. 

In addition to the specified levels of calcium and total acids, there are two other key aspects to the 
beverages and beverage concentrates of the present invention. One is the weight ratio of total acids to 

35 calcium. This weight ratio can range from 4 to 7 for beverages and beverage concentrates of the present 
invention. The other key aspect is the weight ratio of citric, malic and phosphoric acid within the acid 
mixture. Suitable weight ratios of these acids for beverages and beverage concentrates of the present 
invention are hereafter defined by selected areas in a ternary diagram. 

The beverages of the present invention supply significant levels of nutritionally beneficial calcium. They 

40 have surprising stability against precipitation of insoluble calcium salts, even at relatively high levels of 
calcium. The initial mouthfeel and freedom from aftertaste of these beverages is also satisfactory, as is the 
absorbability/ bioavailability of the calcium therefrom. Indeed, certain acid mixtures are preferred from the 
standpoint of the absorbab i I i ty/b i oavai I abi i ity of calcium from the beverage. 

45 

A. Brief Description of the Drawings 

Figure 1 represents a ternary diagram which defines suitable and preferred weight ratios of acids for 
beverages and beverage concentrates of the present invention. 
50 Figure 2 represents a ternary diagram showing the effect of different weight ratios of acids on the 
precipitation stability of beverages having a calcium level of about 0.12% by weight. 

Figure 3 represents a ternary diagram showing the effect of different weight ratios of acids on the initial 
taste/mouthfeel/aftertaste quality of beverages having a calcium level of about 0.12% by weight 

Figure 4 represents a ternary diagram showing saturation thresholds in the mouth for beverages having 
55 a calcium level of about 0.12% by weight, based on a model system. 



B. Definitions 
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As used herein, the term "beverage" refers to a beverage composition which is in a single-strength, 
ready-to-serve, drinkable form. Beverages of the present invention typically comprise at least 80% 
__(preferably_atJeast.85%)~water 

both carbonated and noncarbonated forms. 
5 As used herein, the term "beverage concentrate" refers to a beverage composition in liquid form used 
to prepare a drinkable beverage. Beverage concentrates within the scope of the present invention typically 
comprise, from 30 to 70% (preferably from 40 to 60%) water. They are usually formulated to provide 
drinkable beverages when diluted with 3 to 5 parts by weight water. 

As used herein, the term "beverage syrup" refers to a beverage concentrate which further comprises 
to sugar. Beverage syrups typically comprise from 30 to 70% by weight sugar. 

As used herein, the term "comprising" means various components can be conjointly employed in the 
beverages and beverage concentrates of the present invention. Accordingly, the term "comprising" 
encompasses the more restrictive terms "consisting essentially of" and "consisting of. 

75 

C. Calcium Levels, Total Acid Levels, Total Acids to Calcium Ratios and Acid Mixtures 

The key nutritional component of the beverages and beverage concentrates of the present invention is 
calcium. Suitable sources of calcium include calcium carbonate, calcium phosphate, calcium hydrogen 

20 phosphate and calcium dihydrogen phosphate, calcium hydroxide as well as the respective sour salts of 
calcium, e.g., calcium citrate "or calcium malate. Calcium carbonate is a particularly preferred calcium 
source for taste and solubility reasons. To be useful in the present invention, the calcium needs to be 
"solubilized", i.e., dissolved, in the beverage or beverage concentrate. Accordingly, the amount of calcium 
included in the beverages and beverage concentrates of the present invention will be referred to in terms of 

25 "solubilized calcium", i.e., the amount of calcium ion dissolved. 

For beverages of the present invention, calcium is present in an amount of at least 0.06% by weight. 
This minimum level of calcium (half of milk level) provides significant nutritional supplementation for the 
beverage. The maximum level of calcium is up to 0.15% by weight. As the level of calcium In the beverage 
is increased much beyond 0.15% by weight, satisfactory mouthfeel and stability properties become much 

30 more difficult to achieve. Preferably the level of calcium in such beverages is from 0.10 to 0.15% by weight 
which includes milk level, i.e., 0.12% by weight. 

With regard to beverage concentrates used to prepare beverages of the present invention, the amount 
of calcium present is from 0.2% to 0.75% by weight. Typically, beverages of the present invention are 
prepared from 3-fold (3X) to 5-fold (5X) beverage concentrates. Accordingly, the level of calcium is 

35 preferably in the range of from 0.3 to 0.75% by weight for these concentrates when they are used to 
prepare beverages having from 0.10 to 0.15% by weight solubilized calcium. 

The key component for drinkable beverages and beverage concentrates of the present invention from 
the standpoint of stability against precipitation of insoluble calcium salts, mouthf eel/aftertaste quality and 
desirable absorbability/bioavailability benefits, is the acid component. This acid component is based on 

40 mixtures of citric acid, malic acid, phosphoric acid, i.e., citric/malic acid mixtures, citric/phosphoric acid 
mixtures, malic/phosphoric acid mixtures, and citric/malic/phosphoric acid mixtures. These acids can be 
present in their undisassociated form or else as the respective sour salts, i.e. citrate, maiate, phosphate, 
hydrogen phosphate, dihydrogen phosphate, etc. If desired, other edible acids such as tartaric, fumaric, and 
the like can also be included in the beverages and concentrates of the present invention. (Because tartaric 

45 acid can cause precipitation of calcium, the level of this acid is preferably no more than 0.02% by weight of 
the beverage). 

For the purposes of the present invention, the level of the acid component (hereafter total acids) 
depends on the beverage composition involved, the level of calcium included, as well as the mouthfeel and 
stability properties desired. For beverages having from 0.06 to 0.15% by weight solubilized calcium, the 

so level of total acids can range from 0.24 to 1.05% by weight. (For beverage concentrates used to prepare 
such beverages, the level of total acids can range from 0.7 to 5.25% by weight). For beverages having 0.10 
to 0.15% by weight solubilized calcium, the level of total acids preferably ranges from 0.4 to 1.05% by 
weight. (For beverage concentrates used to prepare such beverages, the level of total acids preferably 
rang s from 1 .2 to 5.25% by weight). 

55 There are two other important factors with regard to the beverages and beverage concentrates of the 
present invention. One is the weight ratio of total acids to calcium. For the purposes of the present 
invention, this weight ratio can range from 4 to 7. At weight ratios much below 4, it becomes much more 
difficult to stabilize the beverage and beverage concentrates against precipitation of insoluble calcium salts, 
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especially at calcium levels of from 0.10 to 0.15% by weight. At weight ratios much above 7, the beverage 
becomes too sour from a taste standpoint. Preferred beverages and beverage concentrates of the present 

invention have a weight ratio of total acidsto cajciurn of from 4.8Jo_5,6. — 

-The~otherir?Tport^ and beverage concentrates of the present invention is the 

5 particular weight ratios of the acids within the acid mixture. Figure 1 represents a ternary diagram showing 
suitable and preferred weight ratios of acids for beverages and beverage concentrates of the present 
invention. Each apex of the ternary diagram represents a 1.00 weight ratio (100 weight percent) of the 
particular acid (citric acid, malic acid, or phosphoric acid). The area to the left of outer contour line Ai 
defines suitable weight ratios of acids for beverages and beverage concentrates of the present invention, 

io especially for calcium levels of from 0.10 to 0.15% by weight. The area to the left of inner contour line A 2 
defined preferred weight ratios of acids which provide greater absorbability/bioavailability of calcium from 
beverages of the present invention. 

The area of suitable weight ratios of acids defined by the area to the left of line Ai of Figure 1 was 
based primarily upon two criteria. The first criterion was stability of the beverages against precipitation of 

is calcium salts over time. The beverages tested for stability contained aspartame as the sweetener, or 
contained no sweetener at all. Beverages which did not have any precipitate after a period of 60 days (at 
room temperature) were considered stable under this test format. 

Figure 2 represents one ternary diagram showing stability against precipitation of beverages having 
different weight ratios of acids. The weight ratios of acids tested are shown by the dots in Figure 2. The 

20 calcium level of the beverages was held constant at about 0.12% by weight, i.e., milk level. Also, the weight 
ratio of total acids to calcium was held constant at about 5 for all beverages. Those weight ratios of acids 
providing beverages stable against precipitation are defined by. the area to the left of contour line Pi . 

The other criterion used in defining suitable weight ratios of acids was the mouthfeel quality of the 
beverages. It has been found that mouthfeel actually involves two different sensations. One is initial 

25 mouthfeel impressions which usually occur within the first 10 to 15 seconds of consuming the beverage. 
The other mouthfeel sensation can occur long after the beverage is consumed, sometimes as much as 15 
to 60 minutes later, and is hereafter referred to as "aftertaste". 

Figure 3 represents a ternary diagram showing the effect of different weight ratios of acids on the initial 
mouthfeel/aftertaste properties of beverages having a calcium level of about 0.12% by weight. The area to 

30 the left of the contour line running through points A, B, C, D and E defines weight ratios of acids providing 
beverages having satisfactory initial taste/mouthfeel. The area to the left of the contour line running through 
points A, B, F, D and E defines weight ratios of acids providing beverages having satisfactory initial 
taste/mouthfeel and aftertaste properties. 

The segmentsAB, BCD, DE and BFD which make up these contour lines were generated separately as 

35 follows: Segment AB was developed based on paneling of beverage samples containing 0.12% by weight 
calcium and acid systems consisting of (by weight of the acid system) 60 to 100% citric acid, 0 to 30% 
malic acid and 0 to 30% phosphoric acid. The total acids levels for the samples ranged from 0.6 to 0.7% by 
weight depending upon the acid system used. Citric acid and citric/malic acid mixtures were paneled at 
0.6% by weight total acids. Samples containing higher levels of phosphoric acid contained slightly more 

40 total acids to better match sourness between the samples paneled. In addition to calcium and the acids, all 
samples contained 0.05% sodium benzoate, 0.039% aspartame, 2% high fructose corn syrup-55, a citrus 
flavor and carbonation to 3.2 volumes CO2. The samples were paneled among 3 to 15 expert tasters and 
were evaluated for taste and aftertaste level and quality, as well as mouthfeel effects during consumption of 
the sample. The results from this paneling were used to generate segment AB. Weight ratios of acids below 

45 segment AB had preferred mouthfeel and taste quality. Those weight ratios above segment AB had 
undesirable mouthfeel/taste qualities. 

Segment BCD was developed based on paneling of beverage samples containing 0.12% by weight 
calcium and acid systems consisting of 30 to 100% phosphoric acid, 0 to 70% citric acid and 0 to 70% 
malic acid. The total acids level ranged from 0.5 to 0.55% (to match the cola flavor) and was adjusted to 

50 obtain equal sourness between samples. In addition to calcium and the acids, ail samples contained 0.05% 
sodium benzoate, 0.039% aspartame, 2% high fructose corn syrup -55, a cola flavor and carbonation to 3.2 
volumes C0 2 . The samples were paneled like those for segment AB. The results from this paneling were 
used to generate segment BCD. Weight ratios of acids to the left of segment BCD had preferred mouthfeel 
and taste quality. Those weight ratios to the right of segment BCD had unpleasant/dispreferred mouthfeel 

55 and taste properties. 

Segment DE was developed based on paneling of beverage samples containing 0.12% by weight 
calcium and acid systems consisting of 60 to 100% malic acid, 0 to 40% citric acid and 0 to 40% 
phosphoric acid. The total acids level for the samples was held constant at 0.6%. In addition to calcium and 
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the acids, the samples contained 0.05% sodium benzoate, 0.05% aspartame, and a citrus flavor. The 
samples were paneled like those for segments AB and BCD. The results from this paneling were used to 
generate ^segment ^E.J/Veight, ratios--of_acids-having- preferred -mouthfeeh and"taste~qualiti^lie _ above 
Segment DE. Those weight ratios having undesirable mo uthf eel/ taste qualities lie below segment DE. 

5 Segment BFD was generated as follows: based on panel testing of beverage samples with a wide range 
of citric, malic and phosphoric acid weight ratios, it became apparent that beverages having 0.12% by 
weight calcium and a high level (50% or more by weight of acid system) phosphoric acid created an 
unpleasant, often delayed, lingering "bite/burn/dry" mouthfeel. The effect appeared to be cumulative (the 
more consumed, the worse the effect) and appeared to be correlated with the level of phosphoric acid used. 

10 Specific expert taste and consumption paneling of beverage samples containing a range of citric, malic and 
phosphoric acid weight ratios indicated that acid systems consisting of 40% phosphoric acid were about 
borderline with regard to acceptable mouthfeel/aftertaste. Samples, often of temporary physical stability, 
with 70%/30% phosphoric citric acid or 100% phosphoric acid had very unpleasant, delayed mouthfeel 
which was characterized as an "aftertaste". Accordingly, segment BFD was drawn. Acid systems consisting 

is of 50% or more phosphoric acid are to the right of this segment It is these high level phosphoric acid 
systems which develop undesirable "aftertaste". 

It is believed that this aftertaste phenomena can be related to the delayed precipitation of calcium salts 
and in particular calcium hydrogen phosphate. Basically, aftertaste effects occur when the saturation 
threshold of the acid mixture, in the presence of saliva, is exceeded. (Saliva typically raises the pH of 

20 beverage residue in the mouth from about 6.5 to about 8.0 which decreases the saturation threshold of the 
acids significantly.) Although the thermodynamics favor precipitation of calcium salts when this saturation 
threshold is exceeded, the kinetics are such that precipitation occurs much more slowly. Accordingly, this 
delayed precipitation results in supersaturation of calcium salts and is sensed as an aftertaste in the mouth. 
This aftertaste effect has also been demonstrated experimentally. Basically, this experiment involves 

25 mixing 1 part by weight of the beverage with 1 part by weight of a 0.04 M NaHCOa solution. (The NaHC0 3 
solution functions like stimulated saliva which is, on average, 0.04M in NaHCOa). Those beverages for 
which the saturation threshold of the acid mixture would be exceeded in the mouth will eventually 
precipitate when the NaHC03 solution is added. 

One such experiment involving beverages containing about 0.12% by weight calcium and a total acids 

30 to calcium weight ratio of about 5 is shown in Figure 4. The weight ratios of acids evaluated are shown by 
the dots in Figure 4. The lines S0.12 represents the saturation threshold for these beverages, i.e., all weight 
ratios of acids to the right of line S0.12 will eventually precipitate when the NaHC03 solution is added. If 
Figures 3 and 4 are made into transparencies and overlaid, line S 0 .i 2 is a close approximation of when 
aftertaste effects begin to occur in Figure 3, i.e. to the right of segment BFD. 

35 The ternary diagrams in Figures 2, 3, and 4 were made into transparencies. These transparencies were 
then overlaid, starting with Figure 2 and ending with Rgure 4. An area of common preference was then 
developed based on the stability against precipitation (Figure 2) and initial mouthfeel/aftertaste (Figures 3 
and 4) criteria. This area was then used to generate contour line Ai for the ternary diagram for Figure 1 . 
Contour line A 2 of Figure 1, which defines preferred weight ratios of acids providing greater 

40 absorbability/bioavailability of calcium from the beverage, was based on data obtained in experiments where 
the whole body retention of radiolabeled calcium (* 7 Ca) from beverages dosed to rats was measured. 
(Measurements of whole body retention of radiolabeled calcium are believed to accurately reflect combined 
absorbability and bioavailability of the calcium.) The beverages contained 0.105% by weight calcium. The 
area to the left of contour line A2 defines those weight ratios of acids where calcium retention was 28% or 

45 greater based on the total amount of calcium in the beverage. (For beverages having weight ratios of acids 
defined within the area enclosed by contour line A1, calcium retention is generally at least 17%). 



D. Flavor Component 
so — 

The flavor component of the beverages and beverage concentrates of the present invention contains a 
flavor selected from fruit flavors, botanical flavors and mixtures thereof. As used herein, the term "fruit 
flavor" refers to those flavors derived from the dible r productive part of a seed plant, especially one 
having a sweet pulp associated with the seed. Also included within the term "fruit flavor" are synthetically 
55 prepared flavors made to simulate fruit flavors derived from natural sources. Particularly preferred fruit 
flavors are the citrus flavors including orange flavors, lemon flavors, lime flavors and grapefruit flavors. 
Besides citrus flavors, a variety of other fruit flavors can be used such as apple flavors, grape flavors, 
cherry flavors, pineapple flavors and the like. These fruit flavors can be derived from natural sources such 
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as fruit juices and flavor oils, or else synthetically prepared. 

As used herein, the term "botanical flavor" refers to flavors derived from parts of a plant other than the 
fruit. As such, botanical flavo rs can mcjudejhose jLayprs_derived Jrom-nuts,-bark,-roots-and-leaves-Also 

included~withirnthe> term~"botanical flavor" are synthetically prepared flavors made to simulate botanical 

5 flavors derived from natural sources. Examples of such flavors include kola flavors, tea flavors, and the like. 
These botanical flavors can be derived from natural sources such as essential oils and extracts, or else can 
be synthetically prepared. 

The flavor component can comprise a blend of various flavors, e.g. lemon and lime flavors, kola flavors 
with citrus flavors to form cola flavors, etc. If desired, fruit juices such as orange juice, lemon juice, lime 

10 juice, apple juice, grape juice and the like can be used in the flavor component. The flavors in the flavor 
component are sometimes formed into emulsion droplets which are then dispersed in the beverage 
concentrate. Because these droplets usually have a specific gravity less than that of water and would 
therefore form a separate phase, weighting agents (which can also act as clouding agents) are typically 
used to keep the emulsion droplets dispersed in the beverage. Examples of such weighting agents are 

75 brominated vegetable oils (BVO) and rosin esters, in particular the ester gums. See L. F. Green, 
Developments in Soft Drinks Technology , Vol. 1, (Applied Science Publishers Ltd 1978), pp. 87-93 , for a 
further description of the use of weighting and clouding agents in liquid beverages. Besides weighting 
agents, emulsifiers and emulsion stabilizers can be used to stabilize the emulsion droplets. Examples of 
such emulsifiers and emulsion stabilizers include the gums, pectins, celluloses, polysorbates, sorbitan 

20 esters and propylene glycol alginates. See L F. Green, supra at p. 92. 

The particular amount -of the flavor component effective for imparting flavor characteristics to the 
beverages and beverage concentrates of the present invention ("flavor enhancing") can depend upon the 
flavor(s) selected, the flavor impression desired, and the form of the flavor component. For flavor 
components which are substantially free of fruit juice, i.e., on a single-strength basis, no more than 1% fruit 

25 juice by weight of the beverage, the flavor component can comprise at least 0.05% by weight of the 
beverage composition, and typically from 0.1 to 0.25% by weight for carbonated beverages. When fruit 
juices are used, the flavor component can comprise, on a single-strength basis, up to 40% fruit juice by 
weight of the beverage, preferably from 5 to 20% fruit juice by weight for carbonated beverages. 

30 

E. Sweeteners 

Beverages and beverage syrups of the present invention contain a sweetener other than a sugar 
alcohol. The sweetener typically used is sugar. As used herein, the term "sugar" refers to mono- and di- 

35 saccharide sweeteners. Examples of such sugars include sucrose, glucose, fructose, high fructose corn 
syrup, invert sugar and the like. Preferred sugars are sucrose and high fructose corn syrup. Sugars, 
especially high fructose corn syrup, have been found to enhance the absorbability/ bioavailability of calcium 
from beverages of the present invention. 

For diet beverages, noncaloric sweeteners can be used. Examples of such sweeteners include 

40 saccharin,, cyclamates, acetosulfam, L-aspartyl-L-phenylalanine lower alkyl ester sweeteners, L-aspartyl-D- 
alanine amides disclosed in U.S. Patent 4,411,925 to Brennan et al., issued October 23, 1983 , L-aspartyl-D- 
serine amides disclosed in U.S. Patent 4,399,163 to Brennan et al., issued August 16, 1983 , L-as party l-L-1- 
hydroxy-methylalkaneamide sweeteners disclosed in U.S. Patent 4,338,346 to Brand, issued December 21, 
1982 , L-aspartyl-1-hydroxyethylalkaneamide sweeteners disclosed in U.S. Patent 4,423,029 to Rizzi, issued 

45 December 27, 1983 , and the like. The acid mixtures of the present invention can provide improved 
hydrolytic stability for beverages containing L-aspartyl-L-phenylalanine ester (e.g. aspartame) sweeteners in 
the critical pH range of from 4.0 to 4.8. 

The amount of the sweetener effective in the beverages of the present invention depends upon the 
particular sweetener(s) used and the sweetness intensity desired. For noncaloric sweeteners, this amount 

50 varies depending upon the sweetness intensity of the particular sweetener. For sugar, this amount can be 
from 1 to 14% (typically from 6 to 14%) by weight for carbonated beverages. Preferred beverages contain 
from 9 to 13% by weight sugar. (In determining the amount of sugar for beverages of the present invention, 
any sugar or other sweetener present in the flavor component, such as in fruit juice, is also included.) Low- 
calorie sweetener combinations containing a noncaloric sweetener such as aspartame and a sugar such as 

55 high fructose corn syrup can also be used in beverages of the present invention. For beverage syrups of 
the present invention, the amount of sugar is significantly higher. Usually, the amount of sugar in a 
beverage syrup is from 30 to 70% by weight. Preferably, such beverage syrups contain from 40 to 60% by 
weight sugar. 
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The beverages, beverage concentrates and beverage syrups of the present invention are substantially 
free of a sugar alcohol, i.e. less than 1% by weight The sugar alcohols include sorbitol, mannitol and xylitol. 
Sugar alco hols are sometimes .used^as-sweetener 

are noncaloric, are also metabolized by lower gut flora, causing flatulence and related gastrointestinal (Ql) 
5 tract problems such as diarrhea. Accordingly, at the levels required to sweeten beverages, sugar alcohols 
are not useful in this present invention. 

F. pH and Other Beverage Ingredients 
io ~ 

The pH of the beverages and beverage concentrates of the present invention is dependent upon the 
weight ratios of the acids, the total amount of acids and the sourness impression desired. Typically, the pH 
can range from 2.5 to 6.5. Preferred carbonated beverages have a pH of from 3.0 to 4.5. 

Other minor beverage ingredients are frequently included in beverages and concentrates. Such 
15 ingredients include preservatives such as benzoic acid and salts thereof, sulfor dioxide, etc. Also, typically 
included are colors derived either from natural sources or synthetically prepared. See L. F. Green, 
Developments in Soft Drinks Technology , Vol. 1 (Applied Science Publishers Ltd. 1978), pp. 185-186 for 
preservatives and colors used in beverages. 

20 

G. Beverage Preparation 

The beverages and concentrates of the present invention can be prepared by standard beverage 
formulation techniques. Although noncarbonated beverages are within the scope of the present invention, 

25 particular emphasis is given to the making of carbonated beverages. It should be understood, however, that 
carbonated beverage making techniques, when appropriately modified, are also applicable to noncar- 
bonated beverages. Also, while the following description is with reference to sugar containing beverages, 
diet beverages containing noncaloric sweeteners can also be prepared by appropriate modification. 

In making a sugar sweetened carbonated beverage, a beverage concentrate is usually formed 

30 containing from 30 to 70% by weight water. This beverage concentrate typically contains the emulsified or 
water-soluble flavors, emulsion stabilizing agents, and weighting agents if needed, any color desired and 
suitable preservatives. After the concentrate is formed, sugar and water are then added to make a beverage 
syrup. This beverage syrup is then mixed with an appropriate quantity of water to form the finished 
beverage. The weight ratio of water: syrup is from about 3:1 (3X syrup) to about 5:1 (5X syrup). Carbon 

35 dioxide can be introduced either into the water mixed with the beverage syrup or into the drinkable 
beverage to achieve carbonation. The carbonated beverage can then be placed in a container such as a 
bottle or can and then sealed. See L F, Green, Developments in Soft Drinks Technology , Vol. 1, (Applied 
Science Publishers Ltd 1978), pp. 102-107 , for a further description of beverage making, in particular the 
process for carbonation. 

40 The amount of carbon dioxide introduced into the beverage can depend upon the particular flavor 
system used and the amount of carbonation desired. Usually, carbonated beverages of the present 
invention contain from 1.0 to 4.5 volumes of carbon dioxide. Preferred carbonated beverages contain from 2 
to 3.5 volumes of carbon dioxide. 

The calcium source and the acids (citric, malic, phosphoric) can be added at various points in this 

45 beverage concentrate-beverage syrup-carbonated beverage making process. The calcium source and acids 
are preferably added at the same point in this process, but can also be added at different points. Usually, 
the calcium source and acids are included during preparation of the beverage concentrate or during 
preparation of the beverage syrup. 

50 

Specific Embodiments of Beverages, Beverage Concentrates and Methods for Making Same According to 
the Present Invention ~ . 

The following are specific embodiments of beverages, beverage syrups and methods for making same 
55 in accordance with the present invention: 



Embodiment 1 
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A beverage syrup containing fruit juice was prepared as follows: malic acid (7.38 g.) and citric acid 
(7.38 g.) were mixed in water (500 g.) until dissolved. Calcium carbonate (7.65 g.) was then added and 
mixed until dissolved i^ghjrucjgse. com syrup255,.(356.93-g.)-was4hen added-and-mixed^Sodium benzoate— 
(l723"g!)~waFp7edissoIved in water (80.21 g.) and then added. Finally, apple juic concentrate (79.21 g.) 
having a solids content of 72.t ' Brix was added and mixed. 

This beverage syrup was added to 0,4731(16 oz.) bottles at 200 gVbottle. Carbonated water (4.0 
volumes CO2) was added to each bottle to make 0,4731(16 oz. volume basis) of finished carbonated 
beverage having a carbonation level of about 2.3 volumes CO2. 



Embodiment 2 

The following ingredients were mixed together in the order indicated to provide a beverage syrup: 



Ingredient /{mount (g.) 

Water 3288.25 
High Fructose Corn Syrtup-55 1785.10 

Citric Acid (anhydrous] 28.28 

Malic Acid 25.48 

85% Phosphoric Acid 27.70 

Calcium Carbonate 39.03 

Sodium Benzoate . 6.16 

Total 320o7oo 



This beverage syrup was added to 0,4731(16 oz.) bottles at 200 g./bottle. A lemon/lime flavor (0.474 ml.) 
was then added to each bottle. Carbonated water (4.68 volumes C0 2 ) was then added to each bottle to 
make 0,4731(16 oz. volume basis) of finished beverage having a carbonation level of 3.0 volumes CO2 and a 
pH of 4.3. 



Embodiment 3 

The following ingredients were mixed together in the order indicated to provide a diet beverage premix: 

Ingredient Amount (g.) 

Water 4824.67 

High Fructose Corn Syrup-5S 244.99 

Citric Acid (anhydrous) 28,28 

Malic Acid 25.48 

85% Phosphoric Acid 27.70 

Calcium Carbonate 39.03 

Sodium Benzoate 6.16 

Aspartame 3.69 

Total glooToO 



The beverage premix was added to 0,4731(16 oz.) bottles at 200 g./bottle. A lemon/lime flavor (0.474 
ml.) was then added to each bottle. Carbonated water (4.68 volumes CO2) was then added to each bottle to 
make 0,4731(16 oz. volume basis) of finished diet beverage having a carbonation level of 3.0 volumes CO2 
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and a pH of 4.3. 



10 
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25 



30 



Embodiment 4 

The following ingredients were mixed together in the order indicated to provide a premix. 

Ingredient Amount (g.) 

Water 9450.98 

High Fructose Corn Syrup-55 4006,09 

Citric Acid 102.26 

Malic Acid 102.25 

75 Sodium Benzoate 17.14 

Calcium Carbonate 102.29 

Total 13781 .01 



This premix was combined with the following ingredients in the order indicated to provide a beverage 
syrup: 

Ingredient Amount (gj 

Premix 13781.01 

Berry Flavor 1.16 

10% Citric Acid Solution 184.8 

TOrte* 2940.47 

Total 16907.44 



This beverage syrup was added to 0,4731(16 oz.) bottles at 258 gVbottle. Carbonated water (5.2 
volumes CO2) was then added to each bottle to make 0.4731(16 02. volume basis) of finished beverage 
35 having a carbonation level of 2.5 volumes C0 2 . 



Embodiment 5 

4 ° The following ingredients were mixed together in the order indicated to provide a diet beverage premix: 





Ingredient 


Amount (g.) 




Water 


mil. 95 


45 


High Fructose Corn Syrup-90 


48.00 




Sodium Benzoate 


1.83 




Aspartame 


1.02 


50 


Citric Acid 


11.1 




Malic Acid 


11.4 




Calcium Carbonate 


11.4 




~Total " 


1500.00 



55 



The beverage premix was added to 0,2961(10 oz.) bottles at 123 g./bottle. Berry flavor (2.22 g.) was 
then added to each bottle. A 10% citric acid solution (1.8 g.), 10% black currant flavor (0.075 ml.) and water 
(35 g.) wer then added to each bottle. Carbonated water ( about 5.2 volumes CO2) was then added to each 
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bottle to provide 0,2961(10 oz. volume basis) of finished diet beverage having a carbonation level of 2.4 
volumes CO2. 

For Embodiments 1 to 5, the l evel of calcium (Ca) and t otal^i^(l^)Jji,theJinished^beverage,-the- 

totar-acids/Ca"weight""ratio _ (TA7Ca)"*Tnd the citric/malic/phosphoric acid weight ratios (cit/mal/phos) are 

5 shown in the following Table: 

cit/mal/phos 
44/56/0* 
37/33/30 
37/33/30 
54/46/0 
50/50/0 

* acids added plus acids in juice concentrate 



Embod. Ca (%) TA (%) TA/Ca 

1 0.12 0.67* 5.58 

to 2 0.13 0.62 4.95 

3 0.13 0.62 1.95 

4. 0.13 0.71 5.45 

5 0.13 0.63 5.04 

75 



Claims 

1. A beverage characterized in that it is substantially free of a sugar alcohol, and further characterized in 
that it comprises: 

(a) from 0.06 to 0.15% by weight solubilized calcium; 

(b) from 0.24 to 1.05% by weight of an acid component selected from mixtures of citric acid, malic 
acid and phosphoric acid, said acid mixtures being defined by the area to the left of contour line A1 
of Figure 1 ; 

(c) the weight ratio of said acid component to said solubilized calcium being from 4 to 7; 

(d) a flavor component which contains a flavor selected from the group consisting of fruit flavors, 
botanical flavors and mixtures thereof in an amount effective to impart flavor characteristics to the 
beverage and which contains no more than 40% fruit juice by weight on a single-strength basis; and 

(e) an effective amount of a sweetener other than a sugar alcohol. 

2. The beverage of Claim 1 characterized in that it comprises from 0.10 to 0.15% by weight of said 
solubilized calcium and from 0.4 to 1.05% by weight of said acid component. 

a The beverage of any of Claims 1 or 2 characterized in that said sweetener comprises from 6 to 14% by 
weight sugar. 

4. The beverage of any of Claims 1 or 2 characterized in that said sweetener comprises a noncaloric 
sweetener. 

5. The beverage of any of Claims 1 to 4 characterized in that it is carbonated with from 1.0 to 4.5 volumes 
of carbon dioxide. 

6. The beverage of any of Claims 1 to 5 characterized in that said flavor component comprises from 5 to 
20% fruit juice by weight of the beverage. 

7. The beverage of any of Claims 1 to 5 characterized in that said flavor component is substantially free of 
fruit juice. 

8. A beverage concentrate in liquid form for preparing a drinkable beverage characterized in that it is 
substantially free of a sugar alcohol, and further characterized in that it comprises: 

(a) from 0.2 to 0.75% by weight solubilized calcium; 

(b) from 0.7 to 5.25% by weight of an acid component selected from mixtures of citric acid, malic 
acid, and phosphoric acid, said acid mixtures being defined by the area to the left of contour line A1 
of Figure 1 ; 
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(c) the weight ratio of said acid component to said soiubilized calcium being from 4 to 7; and 

(d) a flavor component which contains a flavor selected from the group consisting of fruit flavors, 
botanic al Jlavflr,s_and^mixtures-thereof>in-an-amo to trie" 

prepared drinkable beverage and which contains no more than 40% fruit juice by weight on a single- 
s strength basis. 

9. The concentrate of Claim 8 characterized in that it comprises from 0.30 to 0.75% by weight of said 
soiubilized calcium and from 1.2 to 5.25% by weight of said acid component. 

10 10. The concentrate of any of Claims 8 or 9 characterized in that it further comprises from 30 to 70% by 
weight sugar. 

11. The beverage or concentrate of any of Claims 1 to 10 characterized in that said acid mixtures are 
defined by the area to the left of contour line A 2 of Figure 1 . 

75 

12. The beverage or concentrate of any of Claims 3, or 5 to 11 characterized in that said sugar is high 
fructose corn syrup. 

13. The beverage or concentrate of any of Claims 1 to 12 characterized in that the weight ratio of said acid 
20 component to said soiubilized calcium is from 4.8 to 5.5. 

Claims for the following Contracting State: AT 

1. A process for the preparation of a beverage, characterized in that the ingredients are selected and 
25 mixed together in such a way, that the finished beverage is substantially free of a sugar alcohol, and is 

further characterized in that it comprises: 

(a) from 0.06 to 0.15 % by weight solilized calcium; 

(b) from 0.24 to 1.05 % by weight of an acid component selected from mixtures of citric acid, malic 
acid and phosphoric acid, said acid mixtures being defined by the area to the left of contour line Ai 

30 of Figure 1 ; 

(c) the weight ratio of said acid component to said soiubilized calcium being from 4 to 7; 

(d) a flavor component which contains a flavor selected from the grow consisting of fruit flavors, 
botanical flavors and mixtures thereof in an amount effective to impart flavor characteristics to the 
beverage and which contains no more than 40 % fruit juice by weight on a single-strength basis; and 

35 (e) an effective amount of a sweetener other than a sugar alcohol. 

2. The process of claim 1 , characterized in that the ingredients are selected and mixed together in such a 
way, that the finished beverage comprises from 0.10 to 0.15 % by weight of said soiubilized calcium 
and from 0.4 to 1 .05 % by weight of said acid component. 

40 

3. The process of claims 1 or 2, characterized in that the ingredients are selected and mixed together in 
such a way, that the finished beverage comprises, as said sweetener, from 6 to 14 % by weight sugar. 

4. The process of claims 1 or 2, characterized in that the ingredients are selected and mixed together in 
45 such a way, that the finished beverage comprises, as said sweetener, a noncaloric sweetener. 

5. The process of any of claims 1 to 4, characterized in that the ingredients are selected and mixed 
together in such a way, that the finished beverage is carbonated with from 1 .0 to 4.5 volumes of carbon 
dioxide. 

50 

6. The process of any of claims 1 to 5, characterized in that the ingredients are selected and mixed 
together in such a way, that the finished beverage comprises, as said flavor component, from 5 to 20 % 
fruit Juice by weight of the beverage. 

55 7. The process of any of claims 1 to 5, characterized in that the ingredients are selected and mixed 
together in such a way, that the finished beverage comprises, as said flavor component, a flavor 
component which is substantially free of fruit juice. 
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8. A process for the preparation of a beverage concentrate in liquid form for preparing a drinkable 
beverage, characterized in that the ingredients are selected and mixed together in such a way, that the 
finished beverage concentrate is juj^taji^y frejajrf a sugar_alcohoLand JsJurther-characterized-in - 

thafifcbmprlses": 

5 (a) from 0.2 to 0.75 % by weight solubilized calcium; 

(b) from 0.7 to 5.25 % by weight of an acid component selected from mixtures of citric acid, malic 
acid, and phosphoric acid, said acid mixtures being defined by the area to the left of contour line A\ 
of Figure 1 ; 

(c) the weight ratio of said acid component to said solubilized calcium being from 4 to 7; and 

70 (d) a flavor component which contains a flavor selected from the group consisting of fruit flavors, 

botanical flavors and mixtures thereof in an amount effective to impart flavor characteristics to the 
prepared drinkable beverage and which contains no more than 40 % fruit juice by weight on a 
singlestrength basis. 

is 9. The process of claim 8, characterized in that the ingredients are selected and mixed together in such a 
way, that the finished beverage concentrate comprises from 0.30 to 0.75 % by weight of said 
solubilized calcium and from 1.2 to 5.25 % by weight of said acid component. 

10. The process of claims 8 or 9, characterized in that the ingredients are selected and mixed together in 
20 such a way, that the finished beverage concentrate further comprises from 30 to 70 % by weight sugar. 

11. The process of any of claims 1 to 10, characterized in that the ingredients are selected and mixed 
together in such a way, that in the finished beverage concentrate said acid mixtures are defined by the 
area to the left of contour line A 2 of Figure 1 . 

25 

12. The process of any of claims 3, or 5 to 11, characterized in that the ingredients are selected and mixed 
together in such a way, that the finished beverage concentrate comprises, as said sugar, high fructose 
corn syrup. 

30 13. The process of any of claims 1 to 12, characterized in that the ingredients are selected and mixed 
together in such a way, that in the finished beverage concentrate the weight ratio of said acid 
component to said solubilized calcium is from 4.8 to 5.5. 



35 Revendications 

1. Boisson caracterisee en ce qu'elle ne contient essentiellement pas d'alcool de sucre et caracteris£e en 
outre en ce qu'elle comprend : 

(a) de 0,06 a 0,15% en poids de calcium solubilise*; 
40 (b) de 0,24 a 1,05% en poids d'un constituant acide choisi parmi les melanges d'acide citrique, 

d'acide malique et d'acide phosphorique, lesdits melanges d'acides £tant d£finis par la surface sur 
la gauche de la courbe A t du diagramme de (a figure 1 ; 

(c) le rapport ponderal dudit constituant acide audit calcium solubilise etant de 4 a 7; 

(d) un constituant aromatisant qui contient un arome choisi dans le groupe constitue par !es aromes 
45 de fruit, les aromes botaniques et leurs melanges, en une quantite efficace pour conferer des 

caracteristiques d'arome a la boisson et qui ne contient pas plus de 40% en poids de jus de fruit, 
mesure" non dilue*; et 

(e) une quantite efficace d'un edulcorant autre qu'un alcool de sucre. 

so 2. Boisson selon la revendication 1, caracterisee en ce qu'elle comprend de 0,10 a 0,15% en poids dudit 
calcium solubilise* et de 0,4 a 1,05% en poids dudit constituant acide. 

3. Boisson selon Tune quelconque des revendications 1 ou 2, caracterisee en ce que ledit Edulcorant 
comprend de 6 a 14% en poids de sucre. 

55 

4. Boisson selon Tune quelconque des revendications 1 ou 2, caracterisee en ce que ledit edulcorant 
comprend un edulcorant non calorique. 
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5. Boisson selon Tune quelconque des revendications 1 h 4, caractSrisee en ce qu'elle est gaz6ifi6e avec 
de 1 ,0 a 4,5 volumes de gaz carbonique. 

6. Boisson selon Tune quelconque des revendications 1 & 5, caract6ris£e en ce que ledlt constltuant 
5 aromatisant comprend de 5 a 20% de jus de fruit, en poids de la boisson. 

7. Boisson selon Tune quelconque des revendications 1 a 5, caracterisee en ce que ledit constituant 
aromatisant ne contient essentiellement pas de jus de fruit. 

10 8. Concentre de boisson sous forme liquide pour preparer une boisson buvable, caracterise en ce qu'il ne 
contient essentiellement pas d'aicool de sucre et caracterise en outre en ce qu'il comprend : 

(a) de 0,2 a 0,75% en poids de calcium solubilise; 

(b) de 0,7 a 5,25% en poids d'un constituant acide choisi parmi les melanges d'acide citrique, 
d'acide malique et d'acide phosphorique, lesdits melanges d'acides etant definis par la surface sur 

75 la gauche de la courbe A, du diagramme de la figure 1 ; 

(c) le rapport ponderal dudit constituant acide audit calcium solubilise etant de 4 & 7; 

(d) un constituant aromatisant qui contient un arome choisi dans le groupe constituS par les aromes 
de fruit, les aromes botaniques et leurs melanges, en une quantite efficace pour conferer des 
caracteristiques d'arome a la boisson buvable ainsi prepare et qui ne contient pas plus de 40% en 

20 poids de jus de fruit, mesure non dilue. 

9. Concentre selon ia revendication 8, caracterise en ce qu'il comprend de 0,30 & 0,75% en poids dudit 
calcium solubilise et de 1,2 & 5,25% en poids dudit constituant acide. 

25 10. Concentre selon I'une quelconque des revendications 8 ou 9, caracterise en ce qu'il comprend en outre 
de 30 a 70% en poids de sucre. 

11. Boisson ou concentre selon Tune quelconque des revendications 1 a 10, caracterise en ce que lesdits 
melanges d'acides sont definis par les surfaces sur la gauche de la courbe A 2 du diagramme de la 

30 figure 1. 

12. Boisson ou concentre selon Tune quelconque des revendications 3 ou 5 a 11, caracterise en ce que 
ledit sucre est un sirop de maTs riche en fructose. 

35 13. Boisson ou concentre selon I'une quelconque des revendications 1 a 12, caracterise en ce que le 
rapport ponderal dudit constituant acide audit calcium solubilise est de 4,8 h 5,5. 

Revendications pour I'Etat contractant suivant: AT 

40 1. Procede pour la preparation d'une boisson, caracterise en ce que les ingredients sont choisis et 
melanges de fagon a ce que la boisson obtenue ne contienne essentiellement pas d'aicool de sucre, 
ladite boisson etant en outre caracterisee en ce qu'elle comprend : 

a) de 0,06 a 0,15% en poids de calcium solubilise; 

b) de 0,24 a 1,05% en poids d'un constituant acide choisi parmi les" melanges d'acide citrique, 
45 d'acide malique et d'acide phosphorique, lesdits melanges d'acides etant definis par la surface sur 

la gauche de la courbe At du diagramme de la figure 1 ; 

c) le rapport ponderal dudit constituant acide audit calcium solubilise etant de 4 & 7; 

d) une constituant aromatisant qui contient un ardme choisi dans le groupe constitue par les ar6mes 
de fruit, les aromes botaniques et leurs melanges, en une quantite efficace pour conferer des 

so caracteristiques d'arome a la boisson et qui ne contient pas plus de 40% en poids de jus de fruit, 

mesure non dilue; et 

e) une quantite efficace d'un edulcorant autre qu'un alcool de sucre. 

2. Procede selon la revendication 1, caracterise en ce que les ingredients sont choisis et melanges de 
55 fagon a ce que la boisson comprenne de 0,10 k 0,15% en poids dudit calcium solubilise et de 0,4 a 

1 ,05% en poids dudit constituant acide. 

3. Procede selon I'une quelconque des revendications 1 ou 2, caracterise en ce que les ingredients sont 



14 



EP 0 227 174 B1 



choisis et melanges de fagon a ce que la boisson comprenne, en tant qu'edulcorant, de 6 a 14% en 
poids de sucre. 

4; — Procede~sWnn f uhVquelco^ revendications 1 ou 2, caracterise en ce que (es ingredients sent 

5 choisis et melanges de fagon a ce que la boisson comprenne, en tant qu'edulcorant, un edulcorant non 
calorique. 

5. Procede selon Pune quelconque des revendications 1 a 4, caracterise en ce que les ingredients sont 
choisis et melanges de fagon a ce que la boisson soit gazeifi^e avec de 1,0 a 4,5 volume de gaz 

10 carbonique. 

6. Procede selon Tune quelconque des revendications 1 a 5, caracterise en ce que les ingredients sont 
choisis et melanges de fagon a ce que la boisson comprenne en tant que constituant aromatisant, de 5 
a 20% de jus de fruits en poids de la boisson. 

75 

7. Procedd selon I'une quelconque des revendications 1 a 5, caracterise en ce que les ingredients sont 
choisis et melanges de fagon a ce que la boisson comprenne en tant que constituant aromatisant, un 
constituant aromatisant qui ne contient essentiellement pas de jus de fruits. 

20 8. Procede pour la preparation d'un concentre de boisson sous forme liquide pour preparer une boisson 
buvable, caracterisee en ce que les ingredient sont choisis et melanges de fagon a ce que le concentre 
de boisson ne contienne essentiellement pas d'alcool de sucre, (edit concentre de boisson etant en 
outre caracterise en ce qu'il comprend : 

a) de 0,2 a 0,75% en poids de calcium solubilise; 
25 b) de 0,7 a 5,25% en poids d'un constituant acide choisi parmi les melanges d'acide citrique, 

decide malique et d'acide phosphorique, lesdits melanges d'acides etant definis par la surface sur 
la gauche de la courbe A, du diagramme de la figure 1 ; 

c) le rapport ponderal dudit constituant acide audit calcium solubilise etant de 4 a 7; 

d) un constituant aromatisant qui ne contient un arome choisi dans le groupe constitue par les 
30 aromes de fruit, les aromes botaniques et leurs melanges, en une quantite efficace pour conferer 

des caracteristiques d'arome a la boisson buvable ainsi preparee et qui ne contient pas plus de 
40% en poids de jus de fruit, mesure non dilue. 

9. Precede selon la revendication 8, caracterise en ce que les ingredients sont choisis et melanges de 
as fagon a ce que le concentre de boisson comprenne de 0,30% a 0,75% en poids dudit calcium 

solubilise et de 1,2 a 5,25% en poids dudit constituant acide. 

10. Procede selon I'un quelconque revendication 8 ou 9, caracterise en ce que les ingredients sont choisis 
et melanges de fagon a ce que le concentre de boisson comprenne en outre de 30 a 70% de poids de 

40 sucre. 

11. Precede selon I'un quelconque revendication 1 a 10, caracterise en ce que les ingredients sont choisis 
et melanges de fagon a ce que dans le concentre de boisson ou la boisson, lesdits melanges d'acide 
soient definis par les surfaces sur la gauche de la courbe A 2 du diagramme de la figure 1. 

45 

12. Procede selon I'un quelconque revendication 3 ou 5 a 11, caracterise en ce que les ingredients sont 
choisis et melanges de fagon a ce que le concentre de boisson ou la boisson comprenne, en tant que 
sucre, un sirop de maVs riche en fructose. . 

50 13. Procede selon Tune quelconque revendication 1 a 12, caracterise en ce que les ingredients sont choisis 
et melanges de fagon a ce que, dans le concentre de boisson ou la boisson, le rapport ponderal dudit 
constituant acide audit calcium solubilise est de 4,8 a 5,5. 



55 AnsprUche 

1. Ein Getrank, welches dadurch gekennzeichnet ist, da/3 es im wesentlichen frei von einem Zuckeralkohol 
ist, und weiterhin dadurch gekennzeichnet, dafl es enthSIt bzw. aufweist: 



15 



EP 0 227 174 B1 



(a) 0,06 bis 0,15 Gew.% loslich gemachtes Calcium; 

(b) 0,24 bis 1,05 Gew.-% einer saurekomponente, welche aus Gemischen von Zitronensaure, 
ApMsaure_und_Phosphorsaure--ansgewahlt-ist— wobei-diese" Gemische ^uTch~clie"links von der 
Umrifllinie A, der Fig. 1 befindliche Flache definiert sind; 

5 (c) wobei das Gewichtsverha'ltnis der Saurekomponente zu dem loslich gemachten Calcium 4 bis 7 

betragt; 

(d) eine Geschmacksstoffkomponente, welche einen Geschmacksstoff enthalt, der aus einer Gruppe 
ansgewahlt ist, welche aus Fruchtgeschmacksstoffen, botanischen Geschmacksstoffen, und Gemi- 
schen hievon besteht; und zwar in einer Menge, welche wirksam ist, urn dem Getrank Geschmacks- 

io kennmerkmale zu verleihen; und welche nicht mehr als 40 Gew.-% Fruchtsaft, bezogen auf ein 

einfach konzentriertes Getra'nk, enthalt; und 

(e) eine wirksame Menge eines SuBstoffes, der kein Zuckeralkohol ist. 

2. GetrSnk nach Anspruch 1, dadurch gekennzeichnet, da/3 es 0,10 bis 0,15 Gew.-% loslich gemachtes 
15 Calcium und 0,4 bis 1,05 Gew.-% der Saurekomponente enthalt. 

3. Getrank nach Anspruch 1 oder 2, dadurch gekennzeichnet, da& der Suflstoff 6 bis 14 Gew.-% Zucker 
umfaflt. 

20 4. Getrank nach Anspruch 1 oder 2, dadurch gekennzeichnet, da/J der SMstoff einen kalorienfreien 
SUflstoff umfaflt. 

5. Getrank nach einem der Anspruche 1 bis 4, dadurch gekennzeichnet, dafl es mit 1,0 bis 4,5 
Volumensanteilen von Kohlendioxid kohlensaurehaltig gemacht worden ist. 

25 

6. Getrank nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, da/3 die Geschmacksstoffkompo- 
nente 5 bis 20 Gew.-% Fruchtsaft, bezogen auf das Getrank, enthalt. 

7. Getrank nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, dafl die Geschmacksstoffkompo- 
30 nente im wesentiichen frei von Fruchtsaft ist. 

8. Ein Getrankekonzentrat in flussiger Form, zur Herstellung eines trinkbaren Getrankes, dadurch gekenn- 
zeichnet, dafl es im wesentiichen frei von Zuckeralkohol ist, und weiterhin dadurch gekennzeichnet, dafl 
es enthalt bzw. aufweist: 

35 (a) 0,2 bis 0,75 Gew.-% loslich gemachtes Calcium; 

(b) 0,7 bis 5,25 Gew.-% einer Saurekomponente, welche aus Gemischen von Zitronensaure, 
Apfelsaure und Phosphorsaure ausgewahlt ist, wobei diese Gemische durch die links von der 
Umrifllinie A A der Fig. 1 befindliche Flache definiert sind; 

(c) wobei das Gewichtsverha'ltnis der Sa'urekomponente zu dem loslich gemachten Calcium 4 bis 7 
40 betragt; und 

(d) eine Geschmacksstoffkomponente, welche einen Geschmacksstoff enthalt, der aus einer Gruppe 
ansgewahlt ist. welche aus Fruchtgeschmacksstoffen, botanischen Geschmacksstoffen, und Gemi- 
schen hievon besteht; und zwar in einer Menge, welche wirksam ist, urn dem hergestellten, 
trinkbaren Getrank Geschmackskennmerkmale zu verleihen, und welche nicht mehr als 40 Gew.-% 

45 Fruchtsaft, bezogen auf ein einfach konzentriertes Getrank, enthalt. 

9. Konzentrat nach Anspruch 8, dadurch gekennzeichnet, da/5 es 0,30 bis 0,75 Gew.-% loslich gemachtes 
Calcium und 1,2 bis 5,25 Gew.-% der Saurekomponente enthalt. 

50 10- Konzentrat nach Anspruch 8 oder 9, dadurch gekennzeichnet, dafl es weiterhin 30 bis 70 Gew.-% 
Zucker enthalt. 

11. Getrank oder Konzentrat nach einem der Anspruche 1 bis 10, dadurch gekennzeichnet, da/J die 
Sauregemische durch die links von der UmriGlinie A 2 der Fig. 1 befindliche Flache definiert sind. 

55 

12. Getrank oder Konzentrat nach einem der AnsprOche 3, oder 5 bis 11, dadurch gekennzeichnet, daJ3 der 
Zucker ein Maissirup mit einem hohen Antei! an Fruktose ist. 
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13. Getrank oder Konzentrat nach einem der AnsprGche 1 bis 12, dadurch gekennzeichnet, da/3 das 
Gewichtsverhaltnis der Saurekomponente zu dem loslich gemachten Calcium 4,8 bis 5,5 betragt. 

Pateritan^rucfeluFfol^nden VeTtragsstaat: AT 

5. 

1. Verfahren zur Herstellung eines Getrankes, dadurch gekennzeichnet, da/3 die Zutaten derart ansgewahlt 
und zusammengemischt werden, da/3 das fertige Getrank im wesentlichen frei von einem Zuckeralkohol 
1st, und weiterhin dadurch gekennzeichnet ist, dai3 es enthalt bzw. aufweist: 

(a) 0,06 bis 0,1 5 Gew.-% loslich gemachtes Calcium; 
w (b) 0,24 bis 1,05 Gew.-% einer Saurekomponente, welche aus Gemischen von Zitronensaure, 

Apfelsaure und Phosphorsaure ausgewahlt ist, wobei diese Gemische durch die links von der 
Umrifilinie Ai der Fig. 1 befindliche Flache definiert sind; 

(c) wobei das Gewichtsverhaltnis der Saurekomponente zu dem loslich gemachten Calcium 4 bis 7 
betragt; 

75 (d) eine Geschmacksstoffkomponente, welche einen Geschmacksstoff enthalt, der ans einer Gruppe 

ansgewahlt ist, welche a0s Fruchtgeschmacksstoffen, botanischen Geschmacksstoffen, und Gemi- 
schen hievon besteht; und zwar in einer Menge, welche wirksam ist, urn dem Getrank Geschmacks- 
kennmerkmale zu verieihen; und welche nicht mehr als 40 Gew.-% Fruchtsaft, bezogen auf ein 
einfach konzentriertes Getrank, enthalt; und 

20 (e) eine wirksame Menge eines SG/3stoffes, der kein Zuckeralkohol ist. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da/3 die Zutaten derart ausgewahlt und zusam- 
mengemischt werden, da/3 das fertige Getrank 0,10 bis 0,15 Gew.-% loslich gemachtes Calcium und 
0,4 bis 1,05 Gew.-% der Saurekomponente enthalt. 

25 

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet. da/i die Zutaten derart ausgewahlt und 
zusammengemischt werden, da/3 das fertige Getrshk, als Su/3stoff, 6 bis 14 Gew.-% Zucker umfaflt 

4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dafl die Zutaten derart ausgewahlt und 
30 zusammengemischt werden, da/3 das fertige Getrank, als SG/3stoff, einen kalorienfreien SG/Jstoff umfafit. 

5. Verfahren nach einem der AnsprGche 1 bis 4, dadurch gekennzeichnet, da/3 die Zutaten derart 
ausgewahlt und zusammengemischt werden, da/3 das fertige Getrank mit 1 ,0 bis 4,5 Volumensanteilen 
von Kohlendioxid kohlensSurehaltig gemacht worden ist. 

35 

6. Verfahren nach einem der AnsprGche 1 bis 5. dadurch gekennzeichnet, da/3 die Zutaten derart 
ausgewahlt und zusammengemischt werden, da/3 das fertige Getrank, als Geschmacksstoffkomponente, 
5 bis 20 Gew.-% Fruchtsaft, bezogen auf das Getrank, enthalt 

40 7. Verfahren nach einem der AnsprGche 1 bis 5, dadurch gekennzeichnet, da/3 die Zutaten derart 
ausgewahlt und zusammengemischt werden, da/3 das fertige Getrank, als Geschmacksstoffkomponente, 
eine Geschmacksstoffkomponente enthalt, die im wesentlichen frei von Fruchtsaft ist. 

8. Verfahren zur Herstellung eines Getrankekonzentrates in fIGssiger Form, zur Herstellung eines trinkba- 
45 ren Getrankes, dadurch gekennzeichnet, da/3 die Zutaten derart ausgewahlt und zusammengemischt 
werden, da/3 das fertige Getrankekonzentrat im wesentlichen frei von Zuckeralkohol ist, und weiterhin 
dadurch gekennzeichnet ist, da/3 es enthalt bzw. aufweist: 

(a) 0,2 bis 0,75 Gew.-% loslich gemachtes Calcium; 

(b) 0,7 bis 5,25 Gew.-% einer Saurekomponente, welche aus Gemischen von Zitronensaure, 
50 Apfelsaure und Phosphorsaure ausgewahlt ist, wobei diese Gemische durch die links von der 

Umri/3linie At der Fig. 1 befindliche Flache definiert sind; 

(c) wobei das Gewichtsverhaltnis der Saurekomponente zu dem loslich gemachten Calcium 4 bis 7 
betragt; und 

(d) eine Geschmacksstoffkomponente, welche einen Geschmackstoff enthalt, der aus einer Gruppe 
55 ansgewahlt ist, welche aus Fruchtgeschmacksstoffen, botanischen Geschmacksstoffen, und Gemi- 
schen hievon besteht; und zwar in einer Menge, welche wirksam ist, urn dem hergestellten, 
trinkbaren GetrMnk Geschmackskennmerkmale zu verieihen, und welche nicht mehr als 40 Gew.-% 
Fruchtsaft, bezogen auf ein einfach konzentriertes Getrank, enthalt. 
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9. Verfahren nach Anspruch 8, dadurch gekennzeichnet, dafl die Zutaten derart ausgewahlt und zusam- 
mengemischt werden, da/3 das fertige Getrankekonzentrat 0 ( 30 bis 0,75 Gew.-% loslich gemachtes 
Calcium und 1 .2 bis_5,25. Gew.-%-der_Saurekomponente-entha!fc — 

5 10. Verfahren nach Anspruch 8 oder 9, dadurch gekennzeichnet, da/} die Zutaten derart ausgewahlt und 
zusammengemischt werden, dafl das fertige Getrankekonzentrat weiterhin 30 bis 70 Gew.-% Zucker 
enthalt. 

11. Verfahren nach einem der AnsprUche 1 bis 10, dadurch gekennzeichnet, da/5 die Zutaten derart 
10 ausgewahlt und zusammengemischt werden, da/3 in dem fertigen Getrankekonzentrat die Saureregemi- 

sche durch die links von der Umrifllinie A 2 der Fig. 1 befindliche Flache definiert sind. 

12. Verfahren nach einem der Anspruche 3, oder 5 bis 11, dadurch gekennzeichnet, daj3 die Zutaten derart 
ausgewahlt und zusammengemischt werden, da/3 das fertige Getrankekonzentrat, als Zucker, einen 

75 Maissirup mit einem hohen Anteil an Fruktose enthalt. 

13. Verfahren nach einem der AnsprGche 1 bis 12, dadurch gekennzeichnet, da/3 die Zutaten derart 
ausgewahlt und zusammengemischt werden, da/3 in dem fertigen Getrankekonzentrat das Gewichtsver- 
haltnis der Saurekomponente zu dem loslich gemachten Calcium 4,8 bis 5,5 betragt. 

20 
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Fig. 2 
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Fig. 3 
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